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(54) Cellular Radio Network 

(57) The present invention relates generally to the 
field of cellular radio networks and a method for operat- 
ing cellular radio networks, particularly a method for pro- 
viding adaptive neighbour cell lists for a cellular radio 
network. 

In cellular radio networks handovers are used to 
hand over a call from one cell to an other. To identify 
possible cells for handovers neighbour cell lists are used 



for each cell containing information on neighbouring 
cells. Due to system limitations these neighbour cell lists 
sometimes do not contain all available neighbouring 
cells. 

The present invention overcomes this disadvan- 
tage by providing a method that allows to adapt the 
neighbour cell lists according to the actual location of a 
mobile station and the actual reception conditions at the 
time the mobile station is operative. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates generally to the 
field of cellular radio networks and a method (or operat- 
ing cellular radio networks, particularly a method for pro- 
viding adaptive neighbour cell lists for a cellular radio 
network. 

BACKGROUND OF THE INVENTION 

[0002] The basic idea underlying cellular radio net- 
works is to use within a limited band width only a given 
number of frequencies for setting up radio channels. 
The given frequencies are used several times to provide 
the traffic capacity required despite the limited band- 
width. For this purpose every cell of the cellular radio 
network uses only one frequency or a subset of frequen- 
cies from within the available bandwidth. Neighbouring 
cells do have different frequencies or subsets of fre- 
quencies. Cells using the same frequency or subset of 
frequencies are located sufficiently far from each other. 
In that way signal strengths of the different radio chan- 
nels represented by the different frequencies have de- 
creased sufficiently in order to avoid disturbances 
caused from co-channel interference. 
[0003] In order to achieve seamless coverage and to 
support the traffic capacity required, a number of system 
parameters for the design of the cellular radio network 
has to be considered, e. g. traffic intensity in different 
areas, maximum transmission power and interference. 
When the design of a cellular radio network is complet- 
ed, a dedicated group of frequencies is allocated to each 
cell, i. e. a number of carriers having the given frequen- 
cies. 

[0004] Ongoing calls are handled by the cellular radio 
networks by using handovers. If a mobile station (MS) 
having an ongoing call leaves one cell or if the reception 
conditions for that cell, i. e. the reception conditions for 
the frequency used, deteriorate the MS is handed over 
to that neighbouring cell which offers the best reception. 
To achieve this, handover algorithms are used in the cel- 
lular radio network. Usually the MS monitors the recep- 
tion quality of the serving cell and a number of neigh- 
bouring cells and sends the information on the reception 
quality to a base station transceiver (BTS) of the serving 
cell. The information is then transmitted to a base station 
controller (BSC). BTS or BSC decides on necessary 
handovers. The BSC provides a list to the MS, contain- 
ing the neighbour cells of the serving cell which have to 
be monitored by the MS. In common cellular radio net- 
works the size of the neighbouring cell list is limited, e. 
g. to information on 32 neighbouring cells. This limitation 
causes a restrictions to the operabil'rty of the cellular ra- 
dio network, if the cellular radio network has a complex 
cell structure employing e. g. macro cells with an under- 
lying structure of micro cells. For complex cell structures 



like the mentioned one, the limitation to 32 neighbouring 
cells in the neighbouring cell list may cause problems to 
identify the cell offering the best reception, because not 
all neighbouring cells can be monitored. 

5 

SUMMARY OF THE INVENTION 

[0005] Accordingly, it is an object of the present inven- 
tion to provide a method for providing neighbour cell lists 

10 for a cellular radio network. It is the aim of the inventive 
method under consideration to avoid the drawbacks 
known from the state of the art. 
[0006] The object is achieved by providing a method 
for operating a cellular radio network having neighbour 

is cell lists comprising steps of 

providing a first part of the neighbour cell list con- 
taining information on fixed neighbour cells, and 
providing a second part of the neighbour cell list 
20 containing information on varying neighbour cells. 

[0007] It is an advantage of the present invention, that 
it allows to adapt the neighbour cell lists according to 
the actual location of a mobile station and the actual re- 
25 ception conditions at the time the mobile station is op- 
erative. 

[0008] The present invention will become more fully 
understood from the detailed description given herein- 
after and further scope of applicability of the present in- 
30 vention will become apparent. However, it should be un- 
derstood that the detailed description is given by way of 
illustration only, since various changes and modifica- 
tions within the spirit and scope of the invention will be- 
come apparent to those skilled in the art. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The following detailed description is accompa- 
nied by drawings of which 
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Fig. 1 is an illustration for a first neighbour cell list 
showing a section of a cellular radio network 
having macro and micro cells, and 

Fig. 2 is an illustration for a second neighbour cell 
list showing a section of a cellular radio net- 
work having macro and micro cells. 



[0010] Identical denotations in different Figures rep- 
50 resent identical elements. 

DETAILED DESCRIPTION 

[0011] Although the present invention is suited for all 
55 kinds of cellular radio networks employing mobile as- 
sisted cellular handover, it will be explained in the fol- 
lowing by using a cellular radio network based on the 
Global System for Mobile communications (GSM) as an 
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example. For greater detail of the GSM standard refer- 
ence is made to The GSM system for Mobile Commu- 
nications 3 , M Mouly and M.-B. Pautet, Palaiseau, 
France, 1992, ISBN No. 2-9507190-0-7. In Fig. 1 a sec- 
tion of a cellular radio network having macro cells and 
micro cells is shown. One macro cell SC is considered 
to be a serving cell, i. e. a macro cell which actually is 
used to connect a mobile part of the cellular radio net- 
work to a fixed part of the cellular radio network. As e. 
g. explained in greater detail in the above mentioned ref- 
erence, the mobile part is being formed by a mobile sta- 
tion (MS), whereas the fixed part is being formed by at 
least one mobile switching centre (MSC) which a g. 
connects the cellular radio network to a publicly 
switched telephone network. To the MSC one or more 
base station controllers (BSC) are connected which 
control base transceiver stations (BTS). Radio equip- 
ment of the BTSs forms the cells which are used for ra- 
dio connecting the MSs to the fixed part of the cellular 
radio network. During the call the MS measures the re- 
ception level or the reception quality of neighbouring 
cells. To enable the MS to do so, the fixed part of the 
cellular radio network, e. g. the serving BSC, sends a 
neighbour cell list containing information on neighbour- 
ing cells via the serving BTS to the MS. The neighbour 
cell list is set up or generated by an operator at the time 
of network planning for each cell being used in the cel- 
lular radio network. Due to the system limitation of e. g. 
32 neighbouring cells per neighbour cell list, as men- 
tioned earlier, it is not always possible to measure all 
neighbouring cells of the actual serving cell. 
[0012] To overcome this problem the neighbour cell 
lists are separated in a first and a second part. The first 
part of a neighbour cell list contains information on 
neighbouring cells being members of a higher cell hier- 
archy, e. g. in Fig. 1 macro cells NC1 and NC2 are con- 
tained in the first part of the neighbour cell list of cell SC. 
Cells NC1 and NC2 can be defined by an operator or 
can be the so called first tier cells, i. e. directly neigh- 
bouring cells. The second part of a neighbour cell list 
contains information on neighbouring cells being mem- 
bers of a lower cell hierarchy, e. g. in Fig. 1 micro cells 
NC3 to NC8 and NCx, covered by the serving cell SC 
of the higher hierarchy. The start information contained 
in the second part of the cell list has to be defined by an 
operator and has to be an adequate subset of the avail- 
able micro cells, e. g. micro cells equally distributed over 
the coverage area of the serving cell SC. 
[0013] During a call the MS measures e. g. the receive 
levels of all neighbouring cells contained in the neigh- 
bour cell list, i. e. information available in the first and 
second part of the neighbour cell list, and sends the 
measured receive levels via the serving BTS to the serv- 
ing BSC. If the measurements show that one of the mi- 
cro cells, e. g. micro cell NCx, contained in the second 
part of the neighbour cell list offers sufficiently good re- 
ception conditions, the BCS generates a new second 
part of the neighbour cell list which replaces the previ- 



ously used second part of the neighbour cell list. If more 
than one micro cell show sufficiently good reception 
conditions, the micro cell having the best reception con- 
ditions is chosen. If no micro cell offers sufficiently good 
5 reception conditions no change is made. The decisions 
on the reception conditions e. g. can be made based on 
an averaged receive level for the cells being part in the 
respective neighbour cell list. 

[0014] The micro cells contained in the generated 

10 second part of the neighbour cell list, as shown in Fig. 
2, contain micro cell NCx which previously was found to 
be the best cell and all first tier micro cells N3 to N8 of 
micro cell NCx. In addition to first tier micro cells, which 
can be determined automatically by the BSC, additional 

1$ micro cells can be defined by an operator as belonging 
to e. g. micro cell NCx, i. e. the additional micro cells will 
be added to the list in case micro cell NCx has been 
identified as best cell as described above. If for one mi- 
cro cell N3 to N8 being part of the generated second 

20 part of the neighbour cell list which has been sent to the 
MS better receive conditions are measured than for mi- 
cro cell NCx, a new second part of the neighbour cell 
list is generated having that micro cell as a centre with 
its first tier micro cells. If no better micro cell can be iden- 

25 tified the call is handed over to the best micro cell, e. g. 
micro cell NCx. 

[0015] If it shows at the time of generation of a new 
second part of the neighbour list that the limitation of e. 
g. 32 neighbouring cells is exceeded, the members of 

30 the second part of the neighbour cell list can be limited 
to that micro cells being specified by the operator, as 
mentioned above, and that micro cells automatically cal- 
culated by the BSC having the best reception condi- 
tions, in order to fulfil the given limitation. For a neigh- 

35 bour cell list having a first part containing e. g. 1 5 macro 
cells, the second part only can contain 17 micro cells. 
[0016] The above mentioned operator defined cells 
are especially of advantage e. g. in a so called line of 
sight scenario, i. e. a location that allows the reception 

40 of a distant macro cell, which normally can not be re- 
ceived at that location. One such location is a high build- 
ing where a MS, located at a higher level, may receive 
a macro ceil normally not available. To cover this sce- 
nario the operator defines micro cells for locations show- 

45 ing line of sight reception and adds them to the second 
part of the neighbour cell list for the distant macro cell. 

Claims 

50 

1 . A method for operating a cellular radio network hav- 
ing neighbour cell lists comprising steps of 

providing a first part of the neighbour cell list 
55 containing information on fixed neighbour cells, 

and 

providing a second part of the neighbour cell 
list containing information on varying neighbour 
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cells. 

2. A method according to claim 1 , 
characterised in that, 

said second part of the neighbour cell list is deter- 5 
mined based on measurements of a receive leveL 

3. A method according to claim 1 , 
characterised in that, 

said second part of the neighbour cell list is deter- 10 
mined based on measurements of reception quality. 

4. A method according to one of the claims 1 to 3, 
characterised in that, 

said second part of the neighbour cell list is being is 
formed by a specific neighbour cell list defined for 
each cell. 

5. A method according to claim 5, 

characterised in that, 20 

one specific neighbour cell list is chosen depending 
on said measurement results, identified by one cell 
having the best measurement result and being a 
member of said first or current second part of the 
neighbour cell list. 25 

6. A method according to one of the claims 1 to 5, 
characterised in that, 

said first part of the neighbour cell list contains in- 
formation on macro cells. 30 

7. A method according to one of the claims 1 to 6, 
characterised in that, 

said specific neighbour cell lists contain information 
on micro cells. 35 

8. A method according to one of the claims 1 to 7, 
characterised in that, 

all neighbour cell lists are sent Irom a fixed part of 
the cellular radio network to a mobile part of the eel- 40 
lular radio network. 

9. A method according to one of the claims 1 to 8, 
characterised in that, 

said information on neighbour cells of said first part 45 
of the neighbour cell lists and information on the 
neighbour cells of said specific neighbour cell lists 
are defined as part of network planning. 

10. A method according to one of the claims 1 to 9, 
characterised in that, 

the cellular radio network is a GSM network. 
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